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1 Numerical Algorithm

I solve the model using value function iteration. The main step �nds the interest

rate, the wage rate, and the corresponding invariant distribution over individual

states such that the capital market and the labor market clear. The invariant

distribution is stored as a long N = 1 million sample of triplets (ζn, θn, an). The

p-th iteration of the algorithm proceeds as follows.

1. Guess the prices rp, wp, and the invariant distribution
(
{ζn, θn, an}Nn=1

)p
.

2. Given the guesses, solve the individuals' problem. The Bellman equation

(2) is solved on a �nite number of states. Particularly, the end-of-period

assets ω and the net worth at the beginning of period a are discretized

into grids. To evaluate the value functions on the points outside this grid,
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I use linear interpolation. The expectation of the value of entrepreneur-

ship is approximated by a Monte-Carlo integral over a sample of business

partners selected from the guessed invariant distribution. Once value func-

tions converged, I recompute the saving decision rules on a �ner grid of the

end-of-period assets.

3. Obtain the updated invariant distribution over individual states
(
{ζn, θn, an}Nn=1

)p+1

by using the system's transition function to simulate a long N = 1 million

time-series for an individual agent.1 To obtain conglomeration decisions, I

use a selection of entrepreneurs from the guessed invariant distribution as

business partners. To obtain saving decisions on the points outside the �ner

grid of the end-of-period assets, I use piecewise linear interpolation.

4. Check whether the capital and labor markets approximately clear. If the

markets do not clear, update interest rate rp+1, wage rate wp+1, and the

guess for the invariant distribution and repeat steps 2 to 4 until convergence.

5. Verify that the last guess of the invariant distribution used to sample busi-

ness partners is close enough to the updated invariant distribution. In prac-

tice, this is done by checking that the di�erence between the distributions'

�rst three empirical moments is lower than one percent. If the two distribu-

tions are di�erent, update the guess of the invariant distribution and repeat

steps 2 to 5 until convergence.

The algorithm was implemented in FORTRAN 90. The computations were run on

a server using 64-node parallel computation implemented through the MPICH-2

message passing interface.
1I have veri�ed that increasing the sample size to N = 3 million does not substantially

change the quantitative results.
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2 Canadian Plant-level Data

Data Set

This appendix provides details on the Canadian plant-level data set used to com-

pute the statistics on plant size and TFP. Additional details can be found in

�ev£ík (2013). Data on manufacturing establishments come from two sources:

the Canadian Annual Survey of Manufacturers (ASM) and the Business Regis-

ter (BR). Both data sets are maintained by Statistics Canada.2 Access to these

data sets is restricted due to con�dentiality requirements set by the Statistics

Act. In particular, the data can only be accessed through The Canadian Cen-

tre for Data Development and Economic Research (CDER) at Statistics Canada

head o�ce in Ottawa by researchers who go through a security check and ob-

tain Deemed Employee status with Statistics Canada. The CDER's web site

http://www.statcan.gc.ca/cder-cdre/index-eng.htm provides detailed guide-

lines for researchers wishing to obtain access to these data sets.

The ASM collects �nancial and commodity data at the establishment level,

de�ned as the smallest level at which the data on principal inputs, revenues,

salaries, and wages are available (Statistics Canada, 2010). In the manufacturing

sector, this level usually represents a plant. My sample covers the period from

1997 to 2006. From the initial 568,628 plant-year observations, I exclude 137,274

observations that were imputed from aggregate or industry records. I further

exclude the observations for which the value added is lower than 50,000 Canadian

dollars.

In order to classify the plants as belonging to a conglomerate or stand-alone en-

terprise, I complement the plant-level information from the ASM with enterprise-

level data from the BR. The enterprise level is de�ned as the organizational unit

of a business that directs and controls the allocation of resources relating to its

domestic operations (Statistics Canada, 2010). In what follows, I use the terms

�rm and enterprise interchangeably. The BR provides information on all activ-

ities of Canadian �rms, particularly the North American Industry Classi�cation
2I am grateful to John Baldwin and Robert Gibson from Statistics Canada for their help

with interpreting and cleaning the raw data.
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System (NAICS) codes of industries in which a �rm operates, as well as sales

and employment in each industry. I use the �rm identi�er and the reporting year

in the ASM as matching variables to obtain �rm-level information from the BR

records for the plant-year observations in the ASM. Deleting a subset of observa-

tions associated with �rms for which the BR reports activities in manufacturing

industries that are not reported in the ASM, I obtained a �nal sample of 325,268

plant-year observations spanning the period 1997 to 2006, with information on

the value added, principal production inputs, and the �rms' four-digit NAICS

sectors of activity.

2.1 Plant-level Relative TFP Construction

This section summarizes the procedure used in �ev£ík (2013) to obtain non-

parametric estimates of the relative TFP distribution across Canadian manu-

facturing plants. The plant-level relative TFP is constructed in two steps.

First, plant-level TFP is obtained as a residual from log-linearized Cobb-

Douglas production function

yi,j,t = αjki,j,t + βjli,j,t + εi,j,t,

where yi,j,t is the logarithm of value added of plant i in industry j and year t, and

ki,j,t and li,j,t are the logarithms of inputs of capital services and labor. Parameters

αj and βj are estimated separately for each four-digit NAICS industry. The

estimation procedure follows Levinsohn and Petrin (2003), using information on

the use of intermediate inputs to control for the endogenous response of factor

demands to changes in productivity. The measures of output and inputs are

obtained directly from the ASM data. Value added is de�ated by the respective

four-digit NAICS industry price indices.3 The labor input is the total number of

workers at the plant. Unfortunately, the Canadian ASM does not provide direct

information on capital stocks or investments. To overcome this challenge, data

on energy expenditures are used to proxy for capital utilization, as in Burnside

et al. (1995).

3All price indices are obtained from the Statistics Canada CANSIM database.
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Second, a relative TFP measure is constructed in order to meaningfully rep-

resent the TFP distribution across plants in di�erent industries and years. The

relative TFP (RTFPi,j,t) of plant i in industry j and year t is de�ned as:

RTFPi,j,t = TFPi,j,t − TFP pred
i,j,t ,

where TFPi,j,t is the estimated logarithm of the plant-level TFP from the �rst step

and TFP pred
i,j,t is the adjusted linear prediction from the regression of TFPi,j,t on

the indicator dummy that is equal to one if the plant belongs to a conglomerate,

relative plant value added, plant age, and plant industry and year dummies.

The prediction is adjusted by setting the values of the diversi�cation dummy

and relative plant size (value added) to the sample averages of these variables.

RTFPi,j,t can be interpreted as the rank of the plant i, in terms of TFP, relative

to the average TFP in its industry j in a given year t.
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